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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide carbon 
nanotubes having a specified structure, mainly a staggered 



structure, and to provide an SiC whisker with carbon 
nanotubes, a carbon nanotube film, a SiC substrate with a 
carbon nanotube film, and a carbon nanotube film body 
comprising the above carbon nanotubes. 
SOLUTION: The carbon nanotubes are formed by heating 
SiC in vacuum to remove silicon atoms from the SiC and 
the nanotubes have a staggered structure. The nanotubes 
may contain a chiral structure. The carbon nanotube film 
comprises the carbon nanotubes having the staggered 
structure aligned in a specified direction with adjacent 
carbon nanotubes joined to each other on the outer 
surfaces of the tubes. 
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h 1 SLXtfv Y 1 3©HfcffifB3ft£2ll©ffiR?&© 
XiHjUTU, (0 0 4)I©Sit^t. 
[0 0 3 1 ] ±BS*#9 Mc*f LT. V >i^ttKltB 

sns*^ n 9». ( i o o ) ii©sjw*w-r. # 

fttc «fc 0 , (10 0) ffi©@JrKW©{iB)W9aeSti 
6„ £©**•■;> h 1 9Klt. 5SflCWtJWI8*6n. 

©ajTSS^c^ift-a-ri,^. cc-c, eg 
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as. c©fc*. *©s©tjj»*s^c»ii<t'. *©-*© 
»K^*<tts. *©BD©^^a*swo»ai'. 

[0 0 3 2 ] ^a-T'Wfcworaifi^ifiitca^ti* 
(0 0 2) ffi©SS**6. 3 0° ©ffiHK-fcOTKS-frt* 
C<DQSlcM.htiZ>Z#v h 1 9 at*. ^ 

T?£*ft-a»-"St: c©fig(30 
" )#>*E>±5° ©ftgic|£#££$fc©l§^n- K&£ 

10 #©££*#? H8btt, tijyiimtmz™?, 

or. *-f7^SfltJ£feiJ>L©*l^t?S*hT^5Ci 

aws. Etc. ^-^ffHtft organelle ft 
s ( o o 2 ) ^©ssu^k^iS]. &cfe©;£i5ia>e>. 

6 0° OfigKiJ, H2KxEnr5";Lfc#. @JItI*^ 

[0 0 3 3 ] cn6©*!i**>6. ^i^Kte^tff^ 
*i * - # > ^ >■ ^ » - ■/» * flWfT 4 * - # > -i- >■ 
20 ^-7'©^B, iK^^tf^SflB£t?*0. fr-f'Mt 

££###>£„ 

[003 4] CHJWJ2) HJS^iJl iPli©a-S i C 
IWllfcfiWFfcA-h. X£g 1 x 1 0" 4 T o r r K 
Smbteifih. •»aj6»6ffffl»K2 0 'C/ftV 1,20 
0'C$T«Ofc„ 1, 2 0 0"C#>S>#fijIg 

ITC/ftVl, 7 0 0"CJtMLfc. C©SJt£3 
O^Psq^^U/c *©&. KS£g2 5-C/#-Cl. 0 

oo'cs-c^ipu igfc«fi*Tft»L.fc. comm. 

30 icj;0. >>*»-:/lte»JS3l*fc. 

fcA - ✓ ? * - :71l*-»fiW S * y * » 
-7©**«g£ll*m iPSIfcKLTSS^fc. -e©m 
«H*Hfc*H 3 (c^T 0 

[0 0 3 5 ] CHJ6WI3 ) HJfeW 1 i[5]ti©a - S i C 
^SSrffiffl^KAn. K^S 1X10" 4 To r rK 

pmoa^6. ^s*>e.ffsae2 o -c/^-r 1,20 

0 = CST«Lfc o ^^r, 1, 2 0 OT-frfcSfiBK 
7°C/^-T?l, 4 0 0°CST«U/c o C©SS£1B$ 
IHffl#Lfc. *©«. F4S»a 1 5 °C/ftV 1,000 
40 'CS-Ci^iPU. EtcfcSS-cSW&Ofc. C©ii.WcJ: 

©« : HliaS**«IHW 1 iHttKUrSB^fc. *©*^-S 

[0036] mtww] w&m 1 tmmoa- s 1 c 
mgkznmicAti. nms. 1 x 1 0- 4 t 0 r r <<t 
ssao<t*»6. flw*»6fffia*2 0 °c/^r i,2o 

CCS-CftUKll/fc. 1, 2 0 0*C*>6^SiSS 

4 0 0'C^Mlfc. C©Sg?r3^ 

50 ifflfia*ofc. ^©f*. mumm 1 1,000 
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•csr#aju EKSws-cfiw&i/fc. commie* 
A-^t/fs-yi^siffc. f#6ftfc# 

©Hflf iI£HWJ 1 iBisatl^fc. *<D%frU 

[0 0 3 7 ] CH»J5 ) HWJ 1 i|3ia©a- S l C 
*SS**fiip{CAti. Jt£g 1 x 1 0 " 4 To r r(c 
m.htttfih. ^S^6#SjIS2 0°C/^ri, 2 0 
O^CSTMLfc. 1, 2 0 0*C*^Sfiag 

13'C/^ri, 6 0 0*C*-eftfll&Ofc. C©iSS£3 
BSIHffiJtOJt. *©&. »ajSfi2 0*C/#Tl, 10 

o-csrftipu Stents* rflw&ofc. tommmc 

J; 0 , t>-#>ts?-x.-7mZBl&2litc. !#6ftfc 

=.-7mzimr ; - 

[0 0 3 8] C£teffl6 ) mtm 1 iPiCa- s i c 
rajteffiUFKAtl. 1 x 1 0 " 4 T o r r K 

3tSfr6HfiMg7°C/#T l 2 o o°c 
*rMHbfc. 1 2 0 0 °06#£»g 1 °c/ 

»T15 0 O'CJTlDlbfc. t©fiJt* 1 ^H^fU 
fc. *©». Rffl&fi 2 °c/#t 8 0 0 °C £ T'ftfl b . 
IKfjgJ^lfc. coifeWciO, *-#>7 

hw\i>i)—#i'-rs**- vowmtm 6 ft 

[0 0 3 9 ] CIS/SH©^] 0 3 (IWJ2 ) ©IS* 
#>6. 1. 7 0 0°C, 3 O^JDI^fC^^Tff^nfc*- 

#>t/?^- 7is. y ^s«jS©*T *4 c i # 

BP 5, H2TSS9! 3*14**9 h 1 9a^>t 

-^■{ca-r^fc. ft. x*^ f- 1 9 aMi2(cm6n4* 

■Y5rt«aWK:fflS-r5Xjl«9 l~ 1 9 bflDSB. C©ii 

4©r»a < . *-*>t^ » -^©i3isjtt©SLn«: 

SBS-r4fc©i#^.6n4„ I2(CfcWSX*-; h 1 9 
(10 0) ffiOKftt-C****. 0 3 ©iSS7K¥^lSl 

tc* h 'j-^«$nfc„ cft6©«i, i$©£ 

l#-*>t y^-7'©H©tl*©#-*>ty?^ 
-^j^tffa&i^cciiit&ilrtriieT 4 c £ tc J:4 

sL«aBi©)t«&ccae3*i4fc©r*s. 04 

(HWJ3) ©S«fr6, 1. 4 0 0-Cil,Ofifl"t?M 

■^i > spw^rat? *> - iK y $ nr 

l>5Ci*J»Ji>4. HK. I^DSgTMKW^ftcfc 
0 fit^J6«4 B, (10 0) S©SI^Jt^cfc 
-7 - iC?S< WCiWS (H5#fg) . C©8£tt 
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*». $>4L i !i l ®gi A#4> UT ft fc <3 ffl# -3 >3 O T (, > 
fc&£#*6ft4 0 SUBCT5tc*sW4 1. 60 0 

'CcDfimxtt. Htc ( 1 o 0) ffi©j£ff#y + 

<fc-aTH4 (H6#JS) . C©3i{CH»T4>±IE<t 

BiaftaswiLen*. *fc» mi *<o. xmc^b 
tc «fc ^ &#»»£© *-*'>t/fa- $ ft 

10 ^ffi-C&£t/Cl»SC 

[ 0 0 4 0 ] ft, #&BJ§tt±?ffi|lttffltClB5E3*i4*>© 
Ttttt < . #fSg!©i&HF»3"C8 * £H Uc^WJ £ T 4 

Blfttt. &»fst*4*> 6 tc 4Sfi £ &£T4 C £ tc «fc *) . 
ra-tfy^y^-r/RttSSftj tor. ^4^4 
ftffliiKMffl-J-iC i*st?#4„ c©»fi4»«-rsw 

X. ^li 4 * 3&S^lf 6tlS. *3t. Sffi©JfJttfe^iCPS^ 
20 Sfl&t*. 
[004 1 ] 

[f6BJ©^m] *^tCctft«. SETT'S i c*im 
UTS i C*»jBS-tt. a*K^*»*-J-5i:iKJ:») 
^$ft4*-*>t^5 c ^-7'«, *©«***£<!: 0 

r y y-if y s» Jtr * 4 . ffitc * -f 7 ;usm@© t> © * 
y yif if mm is©*©t»^». to-ft» 

4»^«, m-^U-^^©^> 7 7'*530fc#(C^D-+" 

30 t^mKttfTiS/c*. S^©S?ofcttMi 

*fi!gj©itt l^Jim ^©* -*>^ ^ ? * - 4 C i 

[SjtciStfi]T4*-*>^/? 3 .-7"^6^D, S^KM 
#T 4±IB*- ^ / f- a - T-Rt «t 2 
ftr t > 4 ©T\ 1*1 4 C i & < &©ttffiT 

40 JS, *-#y^y^ a -^K#*s i CSSSeJt*-* 
jlsffl^StiS. BP*5. «i6ft4^JSW^1#tt ; &^T 

^(CfcW4Wffl*5ffltf3ft4. 
[0ffi©fS^«ciftBJ] 

[hi ] nMmi-eup>ntc*>-tfyty?*--7<Dm. 

[02] Hl©m^0W«^-^-r4 i lSllT*>4 o 

so [03] nmm2-cnhtitcK-x>ts?-*.-y'(Dm 



«pffi 2 0 0 3 - 1 7 1 107 



[05] mm 4 ti# hhtcu -tfyj-s?*- 
[me] m&m 5 rt# 6 ft - ^ ? ^ - * 
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